OF the many deformities of the uterus due to developmental errors, uterus didelphys appears to be one of the rarest. In addition, of the known cases the majority have occurred in children (frequently stillborn) who have been afflicted with other deformities [10] . The malformation arises, of course, from the failure of the Miillerian ducts to fuse during the third month of foetal life. Partial fusion which results in a septate or cornuate uterus is fairly common, and cases of this kind frequently come under the observation of gyneecologists. The complete separation of the two halves of the uterus, with the resulting uterus didelphys, is an exaggerated condition of the other forms, but the actual causal factors determining this state of affairs have not been fully worked out [1] . For this reason it is important that all cases of uterus didelphys should be reported, and especially those cases which show unusual features that may possibly have a bearing upon the pathology of the condition. The following case was sent to me by Dr. Morris, of Old Colwyn, to whose interest in the case I am indebted for the opportunity of dealing with it. L. R., aged 20, had suffered from double inguinal hernia all her life. Lately there had been considerable increase in the size of the herniae, and attacks of abdominal pain were not infrequent. It was during one of these attacks that the advice of Dr. Morris was sought. On examination the patient was found to be a well-grown, welldeveloped and intelligent girl. She had never menstruated, nor had she felt any monthly molimina. The breasts were large, and the external genitals were covered with hair and normal in appearance. There was a total absence of vagina, but there was a circular fringe suggesting a hymen, around a dimple not more than * in. deep in the situation of the vaginal orifice. Per rectum nothing could be felt of any of the pelvic genital organs. There was a large inguinal hernia on each side. Bowel descended into the sacs, but was easily reducible. A hard, irreducible .lump, felt in the right sac, was thought to be omentum. On the left side a similar hard, irreducible lump was felt, which was also considered to be omentum, and a small, round, reducible body was made out to be the left ovary. Total absence of uterus and vagina, with double inguinal hernia and hernia of the left ovary, was the diagnosis arrived at.
Operation was performed on August 24, 1908. A sub-umbilical median incision was first made, in order to investigate the state of affairs. With the patient in the Trendelenburg position a good view of the whole pelvis was easily obtained. One saw no sign at all of any genital organs in the pelvis proper. The peritoneum formed a smooth and uninterrupted recto-vesical pouch. Above the true pelvis on either side a large hernial orifice was seen at the site of each internal abdominal ring. These readily admitted the index finger. Issuing from the right opening was the Fallopian tube, underneath which lay the right ovary, somewhat cystic, close to the lower border of the ring. On the left side only the fimbriated extremity of the Fallopian tube of that side protruded from the hernial opening. There was no omentum entering the canals. This state of affairs at once gave one a hint as to the contents of the hernial sacs. An incision was now made over the left inguinal canal and the sac dissected out in the usual way; some difficulty was experienced in freeing the underneath or deep surface. *When this had been accomplished the sac was opened and found to contain the left uterine body with ovary and tube attached (see fig. 1 , A). The whole was ligated at the neck of the sac and a radical cure effected in the ordinary way. The same proceedings were then carried out on the right side, and the sac-also firmly attached on the deep surface-removed with the contained uterine body (see fig. 1 , B). In this case, however, the tube and ovary after ligation were freed from their connexion with the uterus at the point F ( fig. 1 , B) and allowed to remain in the abdomen just inside the hernial orifice. A radical cure of the hernia was then carried out on this side also. Finally the cysts were dissected out of the right ovary and the central incision closed. It should be mentioned that the cervices of the uterine bodies ended blindly on each side at the hernial orifice, blending with the peritoneum. The patient made an excellent recovery, and returned home at the end of three weeks.
A histological examination of the right uterine body shows that it is almost entirely composed of fibrous tissue. The sections were very difficult to cut owing to the extreme hardness of the specimen, consequently a somewhat poor photomicrograph was obtained ( fig. 2 ). In fig. 3 is shown a section of the left ovary, in which corpora lutea are to be seen, indicating the functional activity of the organ. This interesting case presented, then, the very rare condition of rudimentary uterus didelphys in an adult, with ectopia of both uterine bodies in hernial sacs. The uterine bodies were imperforate, but the Fallopian tubes were patent.
Of uterus didelphys itself there is not much to be said, for the literature contains many references to this condition, and the classical paper of Giles [6] contains many interesting cases-twenty-nine in all, four of which were discovered on the post-mortem table. In almost all of these cases, however, the uterus was functional, and in none was there any hernia or ectopia present. This is interesting in connexion with the statement of Kussmaul (already referred to) that the condition is rarely found in adults, and that of Hilgenreiner [8] , quoted by Cranwell [5] , who points out the frequency of other congenital malformations which may produce early death. It follows therefore that, generally speaking, those women who reach adult life with a uterus didelphys rarely possess other congenital malformations, and that in them the uterine bodies are functional. In regard to inguinal hernia of the uterus, Cranwell [5] has recently published a very valuable paper on this subject. In it he discusses a case of his own and forty-five other cases recorded in the literature.
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Of these forty-six cases, he says that thirty-two can be definitely stated to be congenital. Six of the cases occurred in young children, six in men, and several were in pseudo-hermaphrodites. Two of the cases, No. 19 (Roux) [12] and No. 28 (Werth) [13] , are identical with mine. That is to say, in each case there was a rudimentary uterus didelphys with each uterine body firmly incorporated with an inguinal hernia sac-a condition I have ventured to call ectopia in contradistinction to hernia. These two cases and mine seem to be the only three cases of the sort on record.
FIG. 2.
Section of rudimentary uterine body from right hernial sac.
Herniae of the uterus in other regions are extremely rare, apart from umbilical hernia of the gravid uterus-a condition which can hardly be placed in the same category with the other forms, since such a state of affairs is, strictly speaking, an acquired eventration, rather than a hernia in the ordinary sense, and probably only occurs in multipara.
Brunner [3] , however, has collected two cases of crural hernia of the uterus and one of obturator hernia. These cases, like those of Roux [12] , Werth [13] , and myself, are of great value from a developmental standpoint.
There are those who state, with much evidence in favour of their argument, that all inguinal (and possibly other parietal) herniae are either truly congenital from the first, in that a patent canal exists, into which intestine has been able to descend from infancy, or that a potential passage persists as the result of failure of the canal to become obliterated. Any slight strain may subsequently cause this to be opened up by the descent of intestine into it. This is a point of much importance, but it is contested by others who, while admitting that the congenital origin of many herniae is undoubted, believe that
Section of left ovary. Three corpora lutea, marked C, can be seen. the majority of cases are due to strain alone. The truth probably lies half-way between these conflicting opinions, and hernie occur either through congenital openings or through those imperfectly closed in the process of development, or where the resisting surface is less than elsewhere. This weaker resisting surface usually occurs, of course, at the site of the congenital orifices.
In regard to hernim of the female genital organs, we need only consider those cases in which some congenital defect leads to the condition found, for accidental hernia, such as those of the gravid uterus through the middle line, are of no great interest or complexity of causation. Of the congenital forms we find:
(1) Persistence of the canal of Nuck, or other congenital canal, into which the hernia of ovary, ovary and tube, or ovary, tube, and uterus may occur. It is, indeed, of frequent occurrence to find ovaries and Fallopian tubes in the inguinal hernial sacs of females. Carmichael [4] states that such is the case in from 25 per cent. to 30 per cent. of all the cases of inguinal hernia operated upon in young females. Hernia of the uterus, however, is very rare.
(2) A condition of ectopia of the genital organs. In these cases the genital organs, or some part of them, are incorporated with the peritoneum forming the sac. Apparently two forms may occur: (a) Where the ovary becomes attached and drags the uterus with it; (b) where the firmest attachment is to the uterus, as in my case.
In regard to the first class-where there is as the predisposing cause merely a patent canal of Nuck-we must regard the hernia of ovaries and tubes, or even of the uterus, as a secondary and more or less accidental occurrence, while recognizing the predisposing factors in the patent canal and attachment of the round ligament.
It is, however, from the cases which occur in the second class that we should derive information of value in regard to the normal processes of development. Yet how difficult of interpretation much of it is! How often are the findings in some of these abnormalities out of keeping with much that is laid down as certain in these matters! It may be worth while, therefore, to take some of the points presented by this case and see how far they support or contradict the accredited views of development. According to Keith [9] , the round ligaments are developed within the inguinal fold of peritoneum, which extends backwards to the groin from the Wolffian ridge, by the development of non-striated muscular tissue; and that the piercing force, by which the abdominal wall is penetrated, is the result of "the inertia of its own growth." I must say that I think the whole subject of the "descent " of the genital organs is somewhat " wropt in mnystery," and I confess to being unable to understand any of the explanations offered -if such hazy descriptions can be called "explanations." There are two points which, I think, require clearing up. The first is how the distal (pubic) attachment of the round ligament is obtained, and the second is what is the guiding force which brings the Miillerian ducts together to form the united " genital cord."
In regard to the second point, clearly the peritoneum must be closely adherent to the underlying muscular fibres whether the cord follows the ordinary route through the inguinal canal, or passes through the obturator foramen, or follows any other direction. Since, however, the fibres which go to form the round ligament do not cross the middle line, any pull there may be by the inertia of their growth and that of the peritoneum must tend to keep the Mtillerian ducts apart rather than to bring them together; and, again, the shorter these ligaments are the more likelihood is there that a uterus didelphys will be formed. It has already been shown that the round ligaments are not necessarily attached to the uterus, for in a case previously described by me [2] there was no uterus, and each round ligament was attached to the lower pole of the ovary (clearly showing that the ligament of the ovary was continuous originally with the round ligament) and passed through the obturator foramen on each side. It seems probable, therefore, that the Miillerian ducts are drawn together in part by that muscular layer (also subperitoneal) which forms the utero-sacral ligaments, and also by those fibres which decussate in the middle line and form the external muscular coat of the uterus (see fig. 4 ). The round ligaments tend to keep the Miillerian ducts apart, but are in normal cases overcome by the more powerful action of the interlocking fibres which form the external muscular layer of the fused Muillerian ducts, as already stated, the whole genital cord being kept down in the pelvis, which is growing around these structures, by the utero-sacral muscular fibres; that is to say, in regard to the round ligaments, that they are bundles of muscular fibres which have become hypertrophied by the strain put upon them in the process of the union of the Miillerian ducts and the general " descent " of the organs. In the male the comparative atrophy of the Mfillerian ducts and overlying subperitoneal muscular fibres leaves the testes free to be "drawn" into the inguinal canal. In the case under notice evidently the interlocking muscular fibres did not come into action, and the Mtillerian ducts, being fixed by their shortened mesenteries, remained attached in the original position of the "'inguinal fold," and no round ligaments were developed. Next, in regard to the vagina and hymen, it has already been pointed out that in this case there was a fringe of hymen, but no vagina at all. It has 'been shown by Berry Hart [7] that the vagina is formed by the downgrowth of cells which force their way from the lower end of the Miillerian or Wolffian ducts-from which is not quite certain-to the urogenital sinus. In the case here recorded there was no sign of anything beyond the cervices fused in the hernial sacs, so that we may presume that a vagina can only be formed when the Miillerian ducts come in relation with certain mesoblastic structures in the neighbourhood of the urogenital sinus. This fact is also in favour of the Miullerian origin of the upper portion of the vagina.
In regard to the urogenital sinus itself, this seems to vary very much in extent. In the case here recorded there was no trace of a vaginal portion of the original urogenital sinus; on the other hand, I have also seen recently two women who had distinct urogenital pouches 11 in. to 2 in. in depth, fringed with hymens, with total absence of an upper portion of vagina and uterus. In these cases the urogenital pouches had all the appearance in size and structure of the lower part of the normal vagina. In the other case I have mentioned, previously reported by me [2] , there was a very shallow blind depres-*sion with absence of clitoris, labia minora, and hymen. It is apparent, -then, that the vagina may be wholly formed by the mesoblastic downgrowth from the lower ends of the Miillerian ducts opening just inside -the hymen or ending blindly and producing the so-called " imperforate hymen"; or-and probably most commonly -by the perforation of these processes into a urogenital pouch which extends upwards for 1J in. to 2 in. within the hymen. In fig. 5 (1) is seen a diagrammatic representation of the normal way in which the mesoblastic downgrowths from the lower ends of the Miillerian ducts (which unite to form the uterus, U) perform their part in the formation of the vagina. On reaching the summit of the urogenital sinus (Urog) they perforate into this space behind the septum (S) which, growing down, separates the bladder (B) and the urethra from the vagina, and thus forms the vesico-vaginal septum. In fig. 5 (2) the alternative method of development is shown, in which the posterior portion of the urogenital'pouch is not formed, the septal downgrowth (S) closing in the whole sinus except that which forms the base of the bladder and urethra. In this case the mesoblastic downgrowths from the Miillerian ducts have further to go to reach the surface behind the urethra. Fig. 5 (3) represents the normal result which occurs in both of these cases.
The absence of uterus or ectopia of the Miillerian ducts makes no difference to the fate of the urogenital sinus.
In fig. 6 (1) and (2) is seen the mode of formation of the lower end.
of the vagina which is frequently found in cases of absence of uterus. Fig. 6 (3) and (4) illustrates what occurs when this vaginal pouch is absent. It will be seen at once that the same conditions obtain in regard to the formation of a urogenito-vaginal pouch whether there are M-illerian downgrowths or not.
In regard to the origin of the hymen there are two views: First, that it is the ragged edge which marks the perforation into the urogenital sinus of the down-growing " vaginal cords " (Keith and others). Secondly, there are those who believe with Pozzi [11] that the hymen has purely a vulval origin, and arises in foetal life, apart from the vagina, around the vulval orifice' of the urogenital sinus. My own observations are entirely in accord with Pozzi's view. As already related, the hymen was recognizable in this case, although there was no sign of a vagina nor of a urogenital pouch. Further, in the two other cases mentioned above, which I have had an opportunity of examining recently, there was in each case a well-marked hymen around the urogenital pouches which had not been perforated by a vagina, and I have also seen the so-called " imperforate hymen," in which the hymen was demonstrable stretched out on the bulging vagina, a condition to which attention was, I think, first called by Mathews Duncan.
The main conclusions, then, that I have come to, after a consideration of the above case and of three other cases of absence of the uterus and vagina which I have seen, are-(1) That uterus didelphys (and ectopia of the uterine bodies) is due to the absence of fusion of the Miillerian ducts, caused by the deficient action of the decussating subperitoneal muscular fibres which normally form the external coat of the uterus; and also, in part (especially where ectopia coexists), by the deficient formation of utero-. sacral muscular fibres. As a contributory factor a short genital mesentery plays an important part.
(2) The vagin,a is formed (a) by the downgrowth of mesoblastic tissue which perforates the summit of the vaginal portion of the urogenital sinus; or (b). by the perforation by this downgrowth: of the superficial depression below the urethra. (3), The hymen is of vulval origin, as pointed out by Pozzi, and exists in the absence of a vagina, whether there is a urogenito-vaginal pouch or not.
DISCUSSION.
Dr. CUTHBERT LOCKYER thought the thanks of the Section were due to Dr. Blair Bell for his interesting demonstration of a rare congenital pelvic condition. He agreed with the speaker that complete uterus didelphys was rarely found in adult women, and also that hernia of the uterine body was of rare occurrence, especially as regards its displacement in the canal of Nuck. Dr. Lockyer drew attention to the fact that in compiling a bibliography on the subject of uterus didelphys, Dr. Blair Bell had omitted two cases published in the Transactions of the Obstetrical Saciety of London, 1906, xlviii, pp. 75-82. In one of these cases the right ovary, the right half of the bifid uterus, and the right Fallopian tube were all contained in a hernial sac of a woman aged 27. In the other case the left ovary and left half of the uterus were displaced, and lay within the canal of Nuck, in a patient aged 28. In Dr. Lockyer's opinion the mention of these cases in the bibliographical summary at the end of Dr. Bell's paper would have enhanced rather than have detracted from its value. Dr. Lockyer drew Dr. Blair Bell's attention to Robert Meyer's paper, Zuir Entstehung des doppelten Uterus,"1 in which that author described a case of uterus didelphys in a fcetus at the eighth month of life. In this case the two horns were laterally secured by abnormally hypertrophied round ligaments, which the author regarded as the primary congenital abnormality which had led to non-union of the two halves of the uterine body. The condition was uncomplicated by pelvic inflammation, and, owing to the tender age of the subject, it formed valuable information as to what can occur iin the very early months of development. The cases published in the Transactions of the Obstetrical Society of London, already referred to, occurred in the hospital practice of Dr. Amand Routh and Mr. Waterhouse, and by the courtesy of these gentlemen Dr. Lockyer had examined and reported on the conditions found. In both instances Robert Meyer's view as to the causal relationship between congenital hypertrophy of the round ligaments and uterus didelphys seemed to be supported. Neither in Dr. Routh's specimen nor in that of Mr. Waterhouse were the structures which lay in the canal of Nuck at all altered or influenced by inflammatory adhesions and thickening of the hernial sac, as appeared 'to be the case in Dr. Bell's specimens. The result was that the material investigated by Dr. Bell was not so satisfactory for the purpose of drawing conclusions as to the state of the round ligaments. Dr. Blair Bell had said that " no round ligaments were developed." Dr. Lockyer submitted that as the two uterine bodies were adherent to the thickened sac by their anterior surfaces this contention could not be proved, and that, as far as the round ligaments were concerned, the specimens proved nothing. As there was nothing in the present case of Dr. Bell's which could be offered as proof that these ligaments were absent, Dr. Lockyer saw no reason to change his views on the causation of uterus didelphys.
Dr. AMAND ROUTH said that as Dr. Lockyer had alluded to his case of rudimentary uterus didelphys, where he had removed the pelvic generative organs for true epilepsy, he thought the Section would like to know that three years had elapsed since the operation, and that the woman, now aged 31, had entirely ceased having fits and had made great physical and intellectual progress.
Dr. BLAIR BELL, in reply to Dr. Lockyer, said he was well aware of the case that was under the care of Dr. Routh. There were, however, considerable differences between the case recorded in his (Dr. Blair Bell's) paper and the one mentioned. The latter was a case of hystero-epilepsy with a rudimentary I Zeitschr. f. Geburts., Stuttg., 1898, xxxviii, p. 16. bicornute uterus. Unfortunately he had not had time in his paper to discuss the many cases of bicornute uteri, herniated or otherwise, which had been recorded. Since the question of epilepsy had been brought up, he would like to point out that a year ago he read a paper before the section on the relationship of the calcium metabolism to menstruation; in it he advised the use of calcium lactate in hystero-epilepsy. It was gratifying, therefore, to observe that alienists had, in the last few months, found that certain cases of epilepsy could be almost specifically treated with calcium lactate. Dr. Blair Bell thought that the fact that the round ligaments had been found to be hypertrophied in cases in which Miillerian ducts had failed to fuse supported rather than depreciated the value of his views. Excessive hypertrophy indicated that the round ligaments had been able to overcome the action of the decussating fibres by a process of hypertrophy beyond the normal.
In this connexion it was pointed out that hypertrophy of the round ligaments was generally seen in the early stages of prolapsus utteri. What he wished to make clear in regard to the evidence of his own specimen was that with complete ectopia the round ligament was not present, except in so far as an ovarian ligament existed; and that the term ectopia implied the incorporation of the Muillerian derivatives with the peritoneum of the canal of Nuck. This, he thought, was an original developmental condition, and not due to inflammatory processes, as suggested by Dr. Lockyer.
